Impaired collateral artery development in spontaneously hypertensive rats.
To determine whether collateral artery development is impaired in spontaneously hypertensive (SHR) relative to normotensive (WKY) rats. Sequential mesenteric arteries were ligated to create a collateral pathway responsible for the perfusion of approximately 50 first-order arterioles. Collateral development was assessed by measurement of in vivo arterial diameter before and 1 week after ligation. Histological and morphometric measurements were made from cross-sectional preparations of these arteries to evaluate intimal and medial cell numbers and medial area. eNOS expression was evaluated with Western blotting. One week after arterial ligation, collateral diameter was increased more in WKY than SHR both absolutely (137 +/- 9.1 versus 99 +/- 8.6 microm) and relative to same-animal controls (38 +/- 5.5% versus 13 +/- 7.1%). At the time of model creation, blood flow was elevated to comparable levels in both WKY and SHR, and wall shear rate in the SHR collateral was greater than both the SHR control and WKY collateral arteries. Endothelial cell number in arterial cross-section was increased in collaterals by 80% in WKY and only 22% in the SHR. eNOS expression was increased in the WKY (128%) but not in the SHR collateral. For equivalent arterial occlusion, the data demonstrate that collateral development is suppressed in the SHR as indicated by luminal expansion. This impairment of luminal expansion is associated with a decreased endothelial proliferation and the lack of an increase in eNOS expression.